WHAT IS CLAIMED IS: 

1. An exposure method for traii^f err ing- a predeter- 
mined pattern, which is formed^on a mask including a 
shielding region anda transparent region, onto a 
specimen to be irn4ili^ted/ by irradiating said mask 
with a light and Iby \i r^ 44ating said specimen with the 
light having passed tWou^ the transparent region of 
said mask, coraprisnr^^ the light emitted from 

a light source intc/ t\a lights so that the two lights 
immediately after/having passed through different por- 
tions of said mask may have their phases opposed to 
each other by ^Changing the individual optical paths 
for said twoAights to reach said mask; and composing 
said two liflfhts and irradiating said specimen with the 
composed l/ght. 

2, An exposure system to be us^d in the exposure 
method according to Claim 1. apprising a phase shift 
mechanism including: op t icaVcli viding means for divid- 
ing a light emitted f nzrtri a/l igh t source Into two 
halves; optical pathyVa^K^^^ for changing the 

individual optical pjths for the lights divided by 
said optical dividing means to reach said mask, to op- 
pose the phases of /the lights, immediately after hav- 
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ins passed throuerh the different por/lons of said 
mask, to each other; and optical co^poslne means for 
composing the two lights having- passed through said 
mask to Irradiate said specimen/with the composed 
light. / 

3. A mask to be used In the exposure method accord- 
ing to Claim 1, comprising a pair of circuit patterns 
arranged so that the llgl/t having passed through the 
transparent region of a/flrst circuit pattern and the 
light having D^sedN;h/ough the transparent region of 
a second clr/fcui t /pVtt/4rn may come close to each other 
on said speaimem , 

4. A mask including first and second patterns each 
having a shleldli/g region and transparent regions, so 
that a desired Pattern may be formed on a specimen to 
be irradlatedyby Irradiating said two kinds of pat- 
terns with lights having a phase difference and at 
least a part/al coherence and by composing the trans- 
mitted patti^rns of said lights, 

where/n the Improvement resides in that said 
first pattern and said second pattern are formed on 
either a/common substrate or two separate substrates 
so that/the light having passed through the transpar- 
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12 ent reg-ions of said first pattern mid the light having 

13 passed through the transparent regions of said second 

14 pattern may Interfere with each yother and be weakened. 
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5. An exposure system compr/lslng: a light source for 
emitting a luminous flux haying at least a partial co- 
herence; luminous flux dlv/ding means for said cohe- 
rent luminous flux into tywo halves; an optical phase 
shifting member dps-pQse^ in either of the optical 
patiis for compo^ir\g th/5 luminous fluxes again from 
said luminous /fi ui "^iyHding means; an optical system 
for composing^thp li)Tninous fluxes having passed 
through a first pattern and a second pattern into a 
single luminous f^ux; anci an optical system for reduc- 
ing and projectiy^g said single luminous flux on a 
specimen to be ylrradiated. 

wherein tjie Improvement resides in that the 
phases of the^ light having passed through the first 
pattern and /the light having passed through the second 
pattern are^ shifted as long as 180 degrees by said op- 
tical phase shifting member to form a composed desir- 
able pattern on said specimen. 
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6. Ati exposure method wherein the first and second 
patteirns on said mask according to Claim 4 are ir- 
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radiated with two lights having- a phafse difference and 
at least a partial coherence so tha/t the desired pat- 
tern is formed on said specimen by composing: the 
transmitted patterns of said lights. 
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7. An exposure method for t r/ansf err ingr a substan- 
tially periodic opening pattfern on a mask onto a 
photosensitive film on a pL^te-shaped element to be 
exposed, by a s ize-reducij/g- projection method over a 
number of p e r Lcras"~^-'©4[i at Aeast one axial direction, 
comprising: 

(a) posi tlonln^the fftask having said substantially 
periodic dperiing paytern and said plate-shaped element 
relative to each o/her; 

(b) Irradiating fiaid positioned mask with an ultra- 
violet or far ulycraviolet monochromatic luminous flux 
generally at a yrJght angle in a manner to cover a pre- 
determined paytern on said mask; and 

(c) focusintf the size-reduced image of said opening 
pattern on the photosensitive film on said plate- 
shaped element by condensing the monochromatic lumi- 
nous flux/ having passed through said opening pattern 
by means/ of lens means , 

wh/fereln the opening patterns in odd and even ar- 
rays a^e set to have a difference of the optical leng- 
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th of said mask so that the lights having passed 
througrh said opening: patterns in th4 odd and even ar- 
rays may have a phase difference c/f (2n + [in 
which n: an integ-er]. 
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8. An exposure method accordfing: to Claim 7, wherein 
the difference of the optica/ length of said mask be- 
tween said opening patterns/ in the odd and even arrays 
is set by forming- an additional transparent film in 
the opening of either of/said opening patterns in the 
odd and even ari^ary^ 

9. A size-rel^ucingj/^rojection exposure system com- 
prising: 

(a) an ultravioley or far ultraviolet monochromatic 
light source for exposure; 

(b) luminous fli/x dividing moans for dividing the ex- 
posure luminous /flux emitted from said exposure light 
source into maMi and auxiliary luminous fluxes; 

(c) main raasW holding means for holding a main mask 
substrate forV transmitting a portion of said main lu- 
minous flux yfrom the portion corresponding to said 
opening pattern by irradiating a first principal plane 
generally ykt a right angle with said main luminous 
flux ; 
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(d) auxiliary mask holdlnff means/ for holding an auxi- 
liary mask substrate for transmiyttlng a portion of 
said auxiliary luminous flux fr6m the portion cor- 
responding to said opening pat/ern. by irradiating 
said first principal plane ge/erally at a right angle 
with said auxiliary luminous/f lux ; 

(e) luminous flux composing: means for composing said 
main luminous flux and salAl auxiliary luminous flux 
having passed to ejvirt at Aea^t one composed luminous 
flux: / / 

(f) a projectljon optlAii system including a plurality 
of lenses for fd^uslr^ said composed luminous flux on 
the principal plane /of a wafer to be exposed, by a 
reducing projectioi/; 

(g) wafer holding means for liolding said wafer so 
that the image plane by said projection optical system 
may aligned with the resist film on said principal 
plane of said yfexposed wafer; and 

(h) first pilose control means for controlling the 
relative phafee difference between said main luminous 
flux and said auxiliary luminous flux In the optical 
paths of sAld main luminous flux and said auxiliary 
luminous flux. 



10. A sJize-reducing projection exposure system ac- 
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cording: to Claim 9, further comprlsAng-: 
(i) second phase control means tdv controlling the 
phase in the optical path opposiyfce to the side of the 
optical paths of said main lumLhous flux and said aux- 
iliary luminous flux, at which^ the phase control is 
accomplished by said first pl/ase control means. 

11. A size-reducing- projection exposure system ac- 
cording- to Claim 10, whenfein the optical path between 
said main luminous fluxy4nd said auxiliary luminous 
flux is set subs/ant ia/\Ly equal for the exposure ex- 
cept the time /ec^sa^y for the phase shift by adjust- 
ing- said first aryd Vecond phase control means. 

12. A slze-reduc/lng- projection exposure system com- 
prising: / 

(a) an ultravl/olet or far ultraviolet monochromatic 
li&ht source /or exposure; 

(b) luminou^ flux dividing- means for dividing- the ex- 
posure lumi/ous flux emitted from said exposure light 
source lnt<6 main and auxiliary luminous fluxes; 

(c) main/mask holding means for holding a main mask 
substrates for transmitting a portion of said main lu- 
minous flux from the portion corresponding to said 
openlnc/ pattern by irradiating a first principal plane 
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generally at a right angle with said main luminous 
flux; / 

(d) auxiliary mask holding means/for holding an auxi- 
liary mask substrate for transmi i:ting a portion of 
said auxiliary luminous flux from the portion cor- 
responding to said opening pat/cern, by irradiating 
said first principal plane geiierally at a right angle 
with said auxiliary luminous/ flux; 

(e) luminous flux composing: means for composing said 
main luminous flux and sal/d auxiliary luminous flux 
having passed to emit at /least one composed luminous 
flux; y/^ y 

(f) a proJecUfon Aoptio4il System including a plurality 
of lenses foxi focuslhy said composed luminous flux on 
the principal^^j^ane <Lt a wafer to be exposed^ by a re- 
ducing projection; / 

(g) wafer holding/means for holding said wafer so 
that the image pl/ane by said projection optical system 

may aligned witM the resist film on said principal 

plane of said ^xposed wafer: and 

(h) first phase control means for controlling the re- 
lative phase/ difference between said main luminous 
flux and sa^d auxiliary luminous flux in the optical 
paths of sAid main luminous flux and said auxiliary 
luminous /tIux , 
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wherein the individual optical A^atlis from said 
exposing light source to said main/mask and said 
auxiliary mask are erenerally equalized for the ex- 
posure except the time necessary for the phase shift, 
by adjusting said first phase cfontrol means. 

13, A size-reducing project/on exposure system ac- 
cording to Claim 12, wherein the individual optical 
paths from the primary plane of said wafer to said 
main mask and said auxiliyary mask are generally equal- 
ized for the expos>n'^'''*Hy the time necessary for the 
phase shift by afcljustli/^ said first phase control 
means. / A / 

14. An expos\rr>e metliod for transferring a pattern on 
at least one mask onto a wafer by a size-reducing pro- 
jection exposure Optical system, comprising: 

(a) dividing an/exposure luminous flux coming from an 
exposing ultrav/olet or far ultraviolet monochromatic 
light into a m^in luminous flux and an auxiliary lumi- 
nous flux; / 

(b) irradiayting the first principal plane of a main 
mask, which/has a main opening pattern of the minimum 
size correTsponding to the vicinity of the resolution 
limit of /said size-reducing projection exposure opti- 
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cal system, with said main luminous tmix generally at 
a right angle to emit the transmitteyfl main luminous 
flux from the second principal plan4 of said main 
mask ; 

(c) irradiating the first principal plane of an auxi- 
liary mask, which has an accomn/anying opening pattern 
of the minimum size far smallefr than the resolution 
limit of said size-reducing projection exposure opti- 
cal system, with said auxiliary luminous flux general- 
ly at a right angle to em^t the transmitted auxiliary 
luminous flux from the s«^cond principal plane of said 
auxiliary mask; 

(d) composing- t^e^emar/at Inff main luminous flux and 
auxiliary luminortisXf /ux with a desired phase differ- 
ence to emit (aycomp/oVe^ luminous flux; and 

(e) projecting: sal/d emanated composed luminous flux on 
the photo resist/film on the principal plane of said 
exposed wafer hjf the size-reducing projection lens 
system of said/size-reducinff projection exposure opti- 
cal system so/ that said main luminous flux and said 
auxiliary lU'tninous flux may have their corresponding- 
portions irj'terfere with each other to focus a clear 
image . 



15, An /exposure method according to Claim 14, wherein 
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said desired phase difference is ^ibstantlally at (2n 
+ l);r (in which n: an integer). 
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16. An exposure method for trdnsf erringr a pattern on 
at least one mask onto a wafe/ by a size-reducing pro- 
jection exposure optical sysytem. comprising: 
(a) dividing an exposure liimlnous flux coming from an 
exposing ultraviolet or fa/r ultraviolet monochromatic 
light into a main luminoi/s flux and an auxiliary lumi- 
nous flux; 

?'irst principal plane of a main 
opening pattern, which belongs 
^on at least one axial direction 
/red onto said wafer, of the minimum 

to the vicinity of the resolution 
j-reduclng projection exposure opti- 
cal system coro'espondlng to an odd array, with said 
main luminous /flux generally at a right angle to emit 
the transmitted main luminous flux from the second 
principal plane of said main mask; 

(c) irradl/ating the first principal plane of an auxi- 
liary masW, which has an auxiliary opening pattern, 
which belAngs to said periodic pattern and corresponds 
to an eyen array, of the minimum size in the vicinity 
of the ^esolutlon limit of said size-reducing projec- 



(b) irradlatln 
mask, which 1 
to patterns 
and to be tlran 
size correspond! 
limit of said s 
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tlon exposure optical system, with sa/ld auxiliary lu- 
minous flux generally at a right an/le to emit the 
transmitted auxiliary luminous fluk from the second 
principal plane of said auxiliary mask; 

(d) composing the emanating mal^i luminous flux and 
auxiliary luminous flux with a/ desired phase differ- 
ence to emit a composed lumicious flux; and 

(e) projecting said emanateyd composed luminous flux on 
the photo resist film on t/he principal plane of said 
exposed wafer by th^^irz^-reducing projection lens 
system of said s^e-re^icing projection exposure optl- 
cal system so t^iat/^aJfd main luminous flux and said 
auxiliary lum/no/s fyOiTx may Interfere with each other 
to focus a cl^^r iij/a^e corresponding to said periodic 
pattern , 
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17. An exposur/e method according: to Claim 16, wherein 
said desired yliase difference Is substantially at ( 2n 
l);r (in w^ich n: an integer). 
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18. An exTiosure metliod according- to Claim 17, wherein 
said desi/ed phase difference is shifted back and 
forth fr^m the value of (2n ^ l)n (In which n: an 
integrery$ so that the pattern on the wafer correspond- 
ing: to/ the opening- patterns in the odd array and the 
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even array may form different best Planes 
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19. A process for fabricating a /semiconductor in- 
tegrated circuit device for slza-reduclng projection 
and exposure of a desired pattern by using an ultra- 
violet or far ultraviolet monpchromatic light, com- 
prising the steps of: 

(a) forming a resist patteXrn for opening contact 
holes by composing the pat/terns on the first and sec- 
ond masks optically into >4 single pattern, in the 
state in wlilcli a positive type resist film is formed 
on a wafer to be exposed, and by projecting and expos- 
ing said wafer in/a ry^duced size with said composed 
pattern . 




20. A process/ ,^ot/ ^'aiir lea ting a semiconductor integ- 
rated circuit device according to Claim 19. further 
comprising the ^tep of: 

(a) forming a/resist pattern for forming a band- 
shaped patterri on said wafer by composing the patterns 
on the third /and fourth masks optically into a single 
pattern. In /the state In which a negative type resist 
film is formed on a wafer to be exposed, and by pro- 
jecting aiVd exposing said wafer in a reduced size with 
said corapybsed pattern. 
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21. An exposure method for transferrl/ff a pattern on 
at least one mask onto a wafer by a slze-reduclnff pro- 
jection exposure optical system, cojAprising: 

(a) emitting- a first transmitting/ light from the 
opening- pattern from a first masU by irradiating said 
first mask with a monochromatic/light; 

(b) emitting a second transmJ/ttlng light from the 
opening pattern from a second mask by irradiating said 
second mask with a monochrotflatic light having a wave- 
length equal to that o^t thjb first-named monochromatic 
light: and 

(c) composing ^ald Xlv^i and second transmitted 
lights opticall^r to fo6us the composed light on the 
photo resist fiWon/feaid wafer by the projection lens 
system having the t^o-side telecentric structure of 
said size-reducing/projection exposure optical system. 



22. An exposure/ method according to Claim 21, wherein 
the lights for/illuminating said first and second 
masks are emitted from different light sources. 



23. An exp<6sure method according to Claim 21, wlierein 
the two liihts for illuminating said first and second 
masks havy4 no mutual interference. 
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24. An exposure metliod according to Claim 23, wherein 
the patterns on said first niasy and said second mask 
are focused on different Imag-er planes on said wafer. 

25. An exposure method according to Claim 21, wherein 
the- two liffhts for lllumlnAtlnff said first and second 
masks have mutual Interf e/ence . 

26. An exposure methoa according to Claim 25. wherein 
said first and s^^com^^ two llg^hts are 
emitted from k singli/ li^^ht source. 

27. An exposlire infethod according to Claim 26, wherein 
said first mask vs formed thereon wltli: 

(a) a main ope/ing pattern having the minimum size In 
the vicinity o>f the resolution limit of said exposure 
optical systeyGi; and 

(b) a shlftfer opening pattern having a shift layer of 
a size f aryfemaller than the resolution limit of said 
exposure o/ptlcal system and corresponding to said main 
opening p^attern. 

28. Art exposure method according to Claim 26, wherein 
said yirst mask is formed thereon with a first main 
openlyhg pattern of the minimum size in the vicinity of 
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the resolution limit of said exposure^ optical system, 
wherein said second mask is formed yChereon with a 
second main opening pattern of the/ minimum size In the 
vicinity of the resolution limit/of said exposure op- 
tical system, wherein said flrsyt mask Is formed there- 
on with a first accompanying pattern corresponding to 
said second main opening pat/ern, wherein said second 
mask is formed thereon with/a second accompanying pat- 
tern corresponding to said/ first main opening pattern, 
and wherein said/first arid second accompanying pat- 
terns have a si/ze fA sr/aller than the resolution lim- 

^ / I \ / 

It of said exposure op»Xi.cal system. 

29. An exposure meyliod according to Claim 21, wherein 
said first and second masks are formed on a single 
quartz substrate. J 

30. An exposunfe method according to Claim 24, wherein 
the patterns focused on said wafer and corresponding 
to the openliVg patterns on said first and second masks 
are so arraryked In tlie series focal plan that they can 
be separate^ at the Inside and outside of single- or 
multlple-obnnected two-dimensional drawing. 



31. An yfexposure method according to Claim 30, wherein 
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the pattern inside of said drawing^ /corresponds to a 
memory-cell-array portion. / 

32. An exposure method accordiyhg to Claim 31, wherein 
the pattern inside of said dra/wine corresponds to a 
number of contact or througrh /holes on said memory- 
cell-array portion, and whe/ein the pattern outside of 
said drawing corresponds to a plurality of contact or 
through holes on a periplyeral circuit. 

33. A method oj inspeating* a mask having a first 
group of opening ^attefrns and a second group of open- 
ing patterns for yfesvt^bl ishing a phase difference of 
(2n ^ l)n (iK_>yhic/i n: an integer) with said first 
group, wherein a defective portion is detected: by ir- 
radiating both a /mask to be inspected and a reference 
mask, which has/a plane opening pattern identical to 
that of said ii4spected mask but which will not estab- 
lish the phase difference between said first group 
opening patterns and said second group opening pat- 
terns, with/luminous fluxes having a mutual interfer- 
ence; and Uy composing tlie transmitted luminous fluxes 
optically/ 

34. A niask inspecting method according to Claim 33, 
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2 wherein the patterns of said individuyal masks are pro- 

3 Jected in an equal or enlarged scal^^ before or after 

4 said composing operation. 
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1 35. • A mask Inspecting method fcyr simultaneously In- 

2 specting a first mask having a /first group of opening 

3 patterns and a second mask having a second group of 

4 opening patterns sized not tyo be resolved at a prede- 

5 termined exposure step, corafprising: 

6 (a) irradiating said first mask with a first luminous 

7 flux to emit a first ema/ating luminous flux; 

8 (b) Irradiating ^id Sj^cond mask with a second lumi- 

9 nous flux to emiyfc /£hs^ s^c6nd emanating luminous flux; 

10 and 

11 (c) projecting sai^ first and second emanating lumi- 

12 nous fluxes at suq/^i a magnifying or reducing ratio as 

13 to resolve said ^econd group patterns, and composing 

14 and focusing sal^d luminous fluxes 



1 36 . A mask ii/specting method according to Claim 35, 

2 wherein said /first and second luminous fluxes have no 

3 mutual InteiVf erence . 
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37. A mus/ic inspecting method wherein the opening pat- 
terns of /two masks, which should be so identical that 
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3 cannot be resolved at a predetermined exy^osuve step, 

4 are composed and projected with a phas^ difference of 

5 (2n + (in which n: an integer) a^^d at such a mag- 

6 nlfylner or reducing: ratio as to revolve themselves, 
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38, A method of exposing a pattern on a mask, In 
which a line-and-space-pat tern Ivaving- the minimum size 
in the vicinity of the resolut/on limit of a projec- 
tion exposure system pr^oj^ted and focused on a 
wafer by the size-rej/iucling pJroJ ect ion and exposure, 
wherein said mask h4s j>tie /Tollowing- patterns: 

(a) a multiplicity of b^nd-shaped openings patterns 
formed periodically in yone axial direction, 

wherein the main/opening patterns adjacent to one 
another are adapted /xo establish a phase difference of 
n or equal to it; 

(b) a band-shapeyfl accompanying- opening- pattern formed 
in the vicinity /Df the outside of the main openings at 
the end portion and extending in the longitudinal di- 
rection of tlVe main openings, said opening pattern 
having such/a width as cannot be revolved by said ex- 
posure optical system, 

wher/eln said accompanying opening pattern extends 
substaryclally along the whole length of said main 
opening patterns at said end portion to establish a 
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